A study was undertaken to determine the early and long-term outcomes dictated by the Fontan state per se (a state in which the force driving pulmonary blood flow is solely or largely a residue, in the systemic venous pressure, of the main ventricular chamber's contractile force) and the transition (by surgery) to it from the state of congenital heart disease under optimal conditions (after a "perfect" Fontan operation). The primary study design used a solution of a multivariate risk factor equation for death, by which survival rate under optimal conditions was predicted to be 92%, 89%, 88%, 86%, 81%, and 73% at 1 month, 6 months, and 1, 5, 10, and 15 years, respectively, after the Fontan operation. The hazard function (instantaneous risk of death at each moment in time after the operation) had an early rapidly declining phase of hazard that at about 6 months began to give way to a late hazard phase, which was rising by about 6 years after surgery. A secondary study design, using the theory of competing risks, yielded survival and hazard function information very similar to that of the primary study design. The functional capacity of the patients as expressed by New York Heart Association class was less, the longer the period of follow-up. No risk factors (other than older age at time of surgery) were found for the late decline in survival or the decline in functional status. The inference is that the premature decline in survival and functional status and the late rise in hazard function are from the Fontan state per se and that the Fontan operation is, therefore, palliative but not curative. (Circulation 1990;81:1520-1536 T he Fontan operation creates an unusual state in which the force driving pulmonary blood flow is solely or largely a residue (in the systemic venous pressure) of the main ventricular chamber's contractile force. At least modest elevation of systemic venous pressure habitually accompanies this state. The early clinical results of creating this Fontan state are excellent as compared with the preoperative status of the patients with congenital heart disease. Objective testing, however, indicates that most patients have a decreased exercise tolerance and an abnormal hemodynamic response to stress,1-3 and some information suggests that this state might ultimately have deleterious effects on at least the pulmonary circulation.4-6
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A study was undertaken to determine the early and long-term outcomes dictated by the Fontan state per se (a state in which the force driving pulmonary blood flow is solely or largely a residue, in the systemic venous pressure, of the main ventricular chamber's contractile force) and the transition (by surgery) to it from the state of congenital heart disease under optimal conditions (after a "perfect" Fontan operation). The primary study design used a solution of a multivariate risk factor equation for death, by which survival rate under optimal conditions was predicted to be 92%, 89%, 88%, 86%, 81%, and 73% at 1 month, 6 months, and 1, 5, 10, and 15 years, respectively, after the Fontan operation. The hazard function (instantaneous risk of death at each moment in time after the operation) had an early rapidly declining phase of hazard that at about 6 months began to give way to a late hazard phase, which was rising by about 6 years after surgery. A secondary study design, using the theory of competing risks, yielded survival and hazard function information very similar to that of the primary study design. The functional capacity of the patients as expressed by New York Heart Association class was less, the longer the period of follow-up. No risk factors (other than older age at time of surgery) were found for the late decline in survival or the decline in functional status. The inference is that the premature decline in survival and functional status and the late rise in hazard function are from the Fontan state per se and that the Fontan operation is, therefore, palliative but not curative. (Circulation 1990 ;81:1520-1536) T he Fontan operation creates an unusual state in which the force driving pulmonary blood flow is solely or largely a residue (in the systemic venous pressure) of the main ventricular chamber's contractile force. At least modest elevation of systemic venous pressure habitually accompanies this state. The early clinical results of creating this Fontan state are excellent as compared with the preoperative status of the patients with congenital heart disease. Objective testing, however, indicates that most patients have a decreased exercise tolerance and an abnormal hemodynamic response to stress,1-3 and some information suggests that this state might ultimately have deleterious effects on at least the pulmonary circulation. [4] [5] [6] Therefore, a study was undertaken with the objective of determining the long-term outcome dictated by this unusual state, and by the operation required to create it, performed under optimal circumstances. Succinctly, outcome after a "perfect" Fontan operation was sought.
Methods

Study Design
Time-related survival and functional status were the outcome events selected for the study. Patients with hemodynamic and objective exercise data were too few to be studied or to be considered representative of the group as a whole. The objective of the study could not be met simply by describing the time-related survival rate and functional status of a large group of patients who had undergone the Fontan operation because both are adversely affected by circumstances not necessarily present in either the Fontan state per se or in the transition to it by surgery under optimal circumstances. Therefore, a design was adopted that sought to eliminate the effect of such circumstances, leaving only the effects of the Fontan state itself and the transition to it (by surgery) under optimal circumstances. A secondary and somewhat different design for the study of survival was also adopted to determine if the Values are for patients exclusive of those who underwent takedown of Fontan operation (n=7) or cardiac transplantation (n=4). Note: Time-related instantaneous risk of death in four modes is shown in Figure 4 (see text). answer to the question posed would be the same using a different design theory.
Pnimary Design
The survival and hazard functions for the total group of 334 patients were determined, retaining all patients up to the time of the last follow-up. A multivariate risk factor analysis was performed, and the time-related survival of a perfect Fontan operation was determined by solving the multivariate risk factor equation after entering the most favorable values compatible with reality as multipliers of the coefficient of each variable.
The other outcome event, functional status, was determined at the time of the formal follow-up for each patient in the study group who was alive and with the Fontan state at that time. (Follow-up inquiry established with reasonable certainty the status at the time of follow-up but could not establish with a high degree of certainty the time in the past when functional status changed.) For analysis of the functional state, the patients were grouped according to the interval between the Fontan operation and the last follow-up, and the proportion of patients in each functional class at each follow-up interval was determined. Each patient had only a single interval, and the variability in intervals in the total group of patients related to the variability in the date of the Fontan operation. An ordinal logistic regression analysis was made of the relation of the patient's functional class at the time of formal follow-up to the interval between the Fontan operation and the last follow-up.7 Then a multivariate analysis was made to determine if other variables affected this relation, entering the same variables into the analysis that were entered into the multivariate risk factor analysis for death.
Secondary Design
A second design, using the theory of competing risks,8 was made for the study of survival, and it considered all patients with the Fontan state but directly eliminated the effect of deaths caused by circumstances not necessarily present in living with the Fontan state or in the transition to it (by surgery) under optimal conditions. Patients who underwent takedown of the Fontan operation (n=7) or cardiac transplantation (n=4) were censored at the time of that procedure because thereafter they did not have the Fontan state. A mode of death (the dominant category, syndrome, or pattern describing the subsystem failure or event that seemed to be associated with the death, defined as previously described9) was assigned to each remaining patient who died. None of the deaths (Table 1) in the early phase of hazard (first 6 postoperative months) seemed of a mode that was unrelated to the Fontan state or the transition to it by surgery. Eight patients who died more than 6 months after the Fontan operation did seem to die in a mode that was unrelated to the Fontan state per se or to the necessary residuals of the operation. Five of these eight died during or after a reoperation for conduit obstruction (2.9-9.6 years after the Fontan operation), not a necessary accompaniment of the Fontan state; one died shortly after a reoperation (15 months after the Fontan operation) for dehiscence of the patch closing the tricuspid orifice, also not a necessary event after the Fontan operation; one died immediately after a Glenn operation, 17 Table 1 ). All information concerning all patients was entered into a single data base, using the same criteria for describing all the events and the variables.
Surgical Procedure
All patients were operated on through a median sternotomy using extracorporeal circulation with varying degrees of hypothermia (20-28°C). Pulsatile flow has been a standard procedure at UBF since 1978, and to avoid excessive hemodilution, ultrafiltration during the latter stages of cardiopulmonary bypass was used at both institutions throughout the last 2 years. Myocardial protection was achieved with external cardiac cooling and cold crystalloid cardioplegia (since 1976, at UBF) and cold crystalloid or blood cardioplegia (since 1977, at UAB). The previously constructed systemic-pulmonary arterial shunts were taken down, but Glenn anastomoses were left in place. The intracardiac part of the repair was done according to the anatomy of the malformation, and the right atrial to pulmonary artery pathway was variously established ("Appendix 1," pressures had been measured through catheters inserted intraoperatively into the right and left atrium and left for at least 24 hours, and the values were recorded. Preoperative ventricular ejection fraction was taken from the records when available and measured specifically for this study when not available. The main ventricular chamber hypertrophy was estimated for individual patients by a blinded review of the reports of the preoperative studies and the operative reports, as described previously.10 The methods used for determining the dimensions of the pulmonary arteries as a McGoon ratio have been described in detail.11-14 follow-up for the surviving UBF patients was 7.1 years with a range of 1 month to 20 years. The patients from UAB were followed up during May 1988. Only three patients not known to be dead could not be reached. One of these patients was last seen in October 1987 (6 years postoperatively), whereas one of the other two was known to be alive in November 1987 (2 years postoperatively), and the other was known to be alive in December 1987 (11 years postoperatively). The median follow-up of surviving UAB patients was 47 months with a range of 3 months to 12.1 years. The median follow-up for the combined group was 5 years with a range of 1 month to 20 years.
Analysis Methods
The overall survival analyses were performed parametrically (hazard function domain) and actuari- survival ofage-, race-, and sex-matchedpopulation (US Life Table, 1975) . Depiction is nomogram ofspecific solution of multivariate risk factor equation (for details, see 'Appendix 2"). Interval (Years) After Operation ally. 15, 16 The multivariate analyses were made in the hazard function domain,16 and variables were retained in the multivariate equation when their p value was equal to or less than 0.1. Where confidence limits (CLs) are given, they are 70% CLs.
Results
Survival After Perfect Fontan Operation
The survival and hazard function predicted for a perfect Fontan operation by using the primary study design are shown in Figures 1 and 2 . The survival gradually declined as the interval between surgery and follow-up lengthened. The appreciable late hazard (instantaneous risk of death at each moment in time after the operation) gradually began to increase about 6 years after surgery.
Functional Status
The longer the interval between surgery and followup, the smaller the proportion of patients who were in New York Heart Association (NYHA) functional class I ( Figure 3 ). No risk factors modified this relation. Life Table, 1975) . Depiction is nomogram of specific solution of multivariate risk factor equation (for details, see 'Appendix 2"). 15 16 
Secondary Design
Using the secondary design for the study of survival, the predicted values for survival (90%, 87%, 87%, 86%, 84%, and 74% at 1 and 6 months, and 1, 5, 10, and 15 years) (see "Appendix 4" for details) were similar to those obtained by the primary design. The late phase of the hazard function began to increase after about 6 years, as in the primary analysis.
Among the deaths after 6 months that were determined to be from the Fontan state per se or the transition to it (by surgery) under optimal conditions, the highest instantaneous risk of death was of heart failure and, after that, of sudden or frankly arrhythmic death ( Figure 4 ). Deaths associated with persistent fluid retention without evident important cardiac failure occurred within the first 6 months after surgery.
Discussion
Limitations in Data Base
The search for outcome after a perfect Fontan operation was handicapped by the confounding effect of the presence of several important and sometimes Interval (Months) After Operation FIGURE 4. Graphs showing hazard function (instantaneous risk of death at each moment in time after surgery) ofmostprevalent modes ofdeath related to circumstances ofFontan state or transition to it (by 18 2 24 surgery) under optimal conditions, as defined in secondary study design (see "Methods" and 'Appendix 5" for details). In lower panel, vertical axis has been expanded and horizontal axis has been greatly lengthened to allow clearer resolution ofhazard functions in intervals after 6 months. Interval (Years) After Operation fatal late postoperative events that did not seem to be a necessary result of the Fontan state per se (see legend for "Appendix 2," Figure 1 ). One of these events was reoperation for pathway obstruction, which was uncommon after direct nonvalved connections between right atrium and pulmonary arteries (two instances in 155 patients) and more common among the other types of connections ( related to the interval between the Fontan operation and the time of last follow-up ("Appendix 6," Figure 5 ), in contrast to the 179 patients, who had something other than a direct nonvalved right atrial to pulmonary artery connection, in whom the proportion of patients in NYHA functional class I became smaller (p=0.02) as the interval lengthened ("Appendix 6," Figure 6 ).
The two subsets differed in still another way, however, namely, that the direct nonvalved right atrial to pulmonary artery connection was performed almost exclusively in the last 7 years of the experience, with only one (in the first patient, who was operated on in 1968) having been performed before 1981 ("Appendix 6," Figure 7 ). As a result, only one patient among the 155 with a direct nonvalved right atrial to pulmonary artery connection who survived more than 1 year (the first patient to receive the Fontan operation) had a follow-up of 7 or more years, in contrast to the nearly 50% of patients with other connections ("Appendix 6," Figure 8 ).
The late increasing phase of the hazard function for death in the 179 patients ("Appendix 6," Figure  4 ) could not have been detected if the follow-up had been only 7 years (verified by analysis); however, A----instead the hazard function would have resembled that for the patients with a direct nonvalved right atrial to pulmonary arterial connection ("Appendix 6," Figure 2 ). Also, if the follow-up had been only 7 years, a time-related decline in the proportion of patients in NYHA class I could not have been identified in the 179 patients with something other than a direct nonvalved right atrial to pulmonary artery connection ("Appendix 6," Figure 6 ), and the relation would have resembled that in the 155 patients with such a connection ("Appendix 6," Figure 5 ). Further, the rather high incidence of death in the first year after the direct right atrial to pulmonary artery connection ("Appendix 6," Figure 1 ) might have resulted in a highly select and particularly favorable group of patients with that connection being followed thereafter. Nonetheless, the possibility exists that they represent the perfect Fontan operation performed under optimal circumstances, and that after a longer period of follow-up, their outcome will be different from that predicted by this study. There is no evidence for this, however, because of the short follow-up of this group, an important limitation in the data base. Thus, the possibility is only speculation, and the inferences of the study remain as given; however, these limitations in the data base must be kept in mind.
Critique of Study Design
Knowledge of the early, intermediate, and longterm survival and functional status imposed by the Fontan state per se, and by the surgery required to establish it in the current era and under optimal circumstances, is important theoretically and for advising patients. Somewhat complex but statistically straightforward methods were necessary to meet the objectives of the study and develop that knowledge. In the primary study design for determining survival after a perfect Fontan operation, few if any judgmental decisions were necessary because all patients were included in the analysis. In the secondary study design, the censoring of patients at the time they no longer had the Fontan state because of reoperation for takedown or cardiac transplantation was nonjudgmental; the selection of the eight patients whose deaths were deemed to have occurred because of extraneous circumstances was judgmental but is believed to have been done as rationally as possible. The survival and hazard function after a perfect Fontan operation, as determined by the two study designs and by a third study design (not included in this study) involving censoring of patients just before death occurring after takedown, transplantation, or reoperation for conduit obstruction, were similar and led to the same inferences.
The analysis of functional status was straightforward and led to the same inferences as the study of survival.
Survival and Functional Status After Perfect Fontan Operation
The predicted 30-day mortality (8%) after the acute transition (by surgery) from a state of congenital heart disease to the Fontan state, under optimal circumstances, is currently higher than that after repair of many forms of congenital heart disease and thus might reflect the lesser reserves inherent in a circulatory system with only one ventricle and an acutely and moderately elevated systemic venous pressure. The appreciably late and increasing hazard for death, the gradually declining survival for as long as the patients have been followed up, and the fact that no risk factors (other than older age at the time of surgery) were found in the late phase of hazard indicate that it is the Fontan state itself and the transition (by surgery) from a state of congenital heart disease to the Fontan state that constitutes the risk and makes the operation palliative and not curative.
The gradual decline across time of the functional status of the patients also points to the palliative rather than curative nature of the Fontan state itself. Again, the lack of risk factors for the declining functional state, except the interval between the surgery and time of follow-up, suggests that the Fontan state itself and the transition to it are the risk factors for declining functional status. In contrast, patients who have undergone correction of tetralogy of Fallot, for example, have as a group no decline in functional status up to 20 years after repair (E.H. Blackstone and J.W. Kirklin; personal communication, 1989). Contrtibutors to Imperfect Nature of Perfect Fontan Operation
The late sudden or frankly arrhythmic deaths might be related to the manner in which the transition (by surgery) from the state of congenital heart disease to that of the Fontan state was accomplished. A different kind of right atriotomy, a different kind of intra-atrial baffle, or a different atrial site of the anastomosis to the pulmonary arteries might reduce the number of these deaths. Similar to after the atrial switch repair for transposition,18 however, it remains arguable whether deaths of this type result from a primary electrophysiological abnormality or from one that is secondary to relatively asymptomatic but important cardiac dysfunction.
Death in chronic heart failure, late after a perfect Fontan operation, could be from many causes. The stress on the ventricular main chamber of providing the force for systemic and pulmonary blood flow in series under varying conditions of demand is unknown; however, noteworthy increases in systemic arterial blood pressure have not been reported. Thus, it is unlikely that this feature of the Fontan state is strongly related to the late chronic heart failure. The gradual deterioration of congenitally abnormal cardiac structures in the complex setting of univentric-ular atrioventricular connections might be causally related to late chronic cardiac failure. Chronic hypoxia could contribute to the development of late chronic heart failure; however, unless pulmonary arteriovenous fistula develops, the occurrence of which is uncommon within 15 years after the Fontan operation,56 the arterial oxygen desaturation is rarely sufficient to produce an effect on cardiac performance. Arguably, modest elevation of coronary sinus pressure could contribute to late postoperative cardiac failure in patients in whom the sinus was not diverted to the left atrium by the surgical procedure. The data in the present study were insufficient to allow examination of this possibility.
Deaths related primarily to persistent fluid retention without important acute or chronic cardiac failure occurred primarily within the first 6 months after the transition (by surgery) to the Fontan state, with a peak prevalence at about 10 weeks after surgery (see Figure  4 ). In the 174 patients for whom all the data were available, there was no relation between this event and the postrepair right atrial pressure in the operating room or in the intensive care unit (p=0.7, univariately). Thus, the precise explanation for persistent fluid retention, which can begin as a nonchylous effusion within 1-2 days after surgery (when the early postoperative effect of cardiopulmonary bypass on microvascular permeability19 and the elevated systemic venous pressure might play roles) and then become a chylous effusion, is not evident. Currently, it does not seem possible to eliminate this complication from the transition to the Fontan state.
Improved Survival When Hypoplastic Right Ventricle Is in Fontan Pathway
The explanation for this finding (see the multivariate analysis in "Appendixes 2 and 4") must include the absence of the hypoplastic ventricle in the Fontan pathway as a risk factor only for the early phase of risk, which extended up to about 6 months. When the multivariate equation used for Figure 1 was solved with the Fontan pathway terminating in the right ventricle (rather than the right atrium), the 1-month survival rate was 95% (rather than 92%). Usually, the patients in whom a hypoplastic ventricle can be included in the Fontan pathway have tricuspid atresia, and tricuspid atresia confers a more favorable out-come after the Fontan operation than other forms of congenital heart disease. Even in the subset of patients having tricuspid atresia (see "Appendix 1," Worsening Outcome After Fontan Operation The presence, alone or in combination, of the risk factors found in the multivariate analyses of survival (see "Appendixes 2 and 4") can worsen outcome after a Fontan operation in a predictable way. This can be illustrated by specific solutions of the multivariate equations.
Inferences
The Fontan state, in which the force driving pulmonary blood flow is solely or largely a residue (in the systemic venous pressure) of the main ventricular chamber's contractile force, imposes a gradually declining functional capacity and premature late death after an initial period of often excellent palliation. The cause of these trends is speculative; however, changes in surgical technique might reduce the prevalence of sudden or arrhythmic deaths and improve outcome somewhat.
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We appreciate the willingness of Drs. A.D. Pacifico and J.K. Kirklin, University of Alabama at Birmingham Medical Center, to have their patients included in the study and their helpful comments and criticisms during the preparation of the manuscript. We also appreciate the help and intimate cooperation in the management of these patients given by Dr. A. Choussat (University of Bordeaux, France) and Drs. Bargeron, Colvin, and McConnell (University of Alabama at Birmingham Medical Center). We also gratefully acknowledge the assistance in data collection and analysis of Ms. Brooks Counts, Mr. Germain LeGoff, and Christian Nuillemin and the assistance of Ms. Debbie Nuby and Nancy Ferguson in the preparation of the tables, graphics, and manuscript. Appendix 1. Data Base tFive patients (two deaths) also had systemic-pulmonary artery shunt (two who died had classic systemic-pulmonary artery shunts, one who lived had Glenn and classic systemic-pulmonary shunt, and two who lived had Waterston shunts). tAmong 334 patients, 176 had either alone or in combination classic systemic-pulmonary artery shunt (Blalock-Taussig or Gore-Tex Interposition) (56 events), 26 had Waterston shunt (six events), five had Potts' shunt (one event), and 15 had central shunt (three events). ------------ SEE ofthese actuarial depictions are indicated by vertical (2) bars. Solid line, with surrounding dashed lines indicating 70% confidence intervals, is nomogram of parametric survivability function, determined entirely independently of actuarial estimate. Brief description of death in patients who died 12 or more months after surgery and 12 14 16 interval between Fontan operation and time of death are as follows:
Description of death Acute cardiac failure after tricuspid patch revision Arrhythmic (neurological death) Acute cardiac failure 6 hours after Glenn operation (RA--.PA direct connection*) Neurological Neurological Subacute cardiac failure early after reoperation for RA-*RV pathway obstruction Acute cardiac failure after second cardiac transplant operation Chronic heart failure, pulmonary hypertension, and awaiting a heart-lung transplant Sudden death (but with near occlusion of valved RA--.PA conduit)
Chronic heart failure and fluid accumulation Chronic heart failure and fluid accumulation Sudden death Subacute cardiac failure soon after second pathway operation (originally, RA--PA valved conduit) and tricuspid patch resuture Acute cardiac failure after takedown after second pathway obstruction (originally RA--PA valved conduit) Acute cardiac failure after second operation for conduit obstruction (originally RA--RV nonvalved conduit), with thrombus formation Bleeding during second operation for obstructive pathway (originally RA--RV nonvalved conduit) Sudden death Chronic heart failure (had reoperation for RA->PA valved conduit obstruction 7 months before death) Depiction is similar to 'Appendix 2, " Figure 1 . 12 14 16 valved conduit; valved RA-PA conduit; valved RA-RV conduit; roofed connection; direct RA-to-PA connection with a linear RA incision; and inferior vena caval valve). Some categories of variables were available from only one of the two institutions, and a few variables were sporadically not available from an institution. In determining the risk factors multivariately, the mean value of a variable was entered for patients in whom it was missing. Interactions between all variables and one or the other institution were sought and none were found.
Incremental Risk Factors for Death
Multivariate analysis-shaping parameters and risk factor coefficients, standard deviations, and p The variables entered into the multivariate analysis were the same as those described in "Appendix 2," plus the interval between the Fontan operation and the last follow-up. The ordinal logistic model was used, and NYHA classes I, II, and III (descriptors of status at last inquiry; no patients were in NYHA class IV) were considered as the discrete ordered events. Patients no longer retaining the Fontan state were excluded. For details, see "Appendix 3," Table 1 .
The only variable with thep value less than 0.1 was the interval between surgery and the time of last observation. The univariate ordinal logistic coefficients ( Figure 3 ) according to interval from surgery to follow-up were as follows: intercept 1, -1.995; intercept 2, -4.412; interval, 0.0138±0.0033 (p<0.0001). The entire group of 334 patients was initially considered. Patients who no longer had the Fontan state by virtue of undergoing reoperation and takedown of the Fontan operation (n=7), or reoperation and cardiac transplantation (n=4), were censored at the time of that reoperation. The eight patients whose deaths seemed extraneous to living with the Fontan state or the transition (by surgery) to it under optimal circumstances were censored just before death (see text for details).
The shaping parameters for the parametric estimates (survival and hazard function) were as follows: .1 .
--
The variables described in "Appendix 2" were entered into a multivariate risk factor analysis. The shaping parameters and risk factor coefficients, standard deviations, and p values (in parentheses) for the incremental risk factors were as follows: Early phase: 8=0; p=0.02556; v=6.229; m= -1; intercept, 1.400; age (years) at time of surgery, 0.08524±0.030 (p=0.004); age (logarithmic transformation), -1.607+0.26 (p< ).0001); left atrioventricular valve atresia 1.058±0.39 (p=0.007); main chamber hypertrophy (grade 0-6), ).6460±0.141 (p<0.0001); McGoon ratio (square of inverse transformation), 3.592±0.89 (p<0.0001); ejection fraction, -3.447±1.93 (p=0.07); cardioplegic nyocardial preservation, -2.272±0.48 (p<0.000l1); global myocardial ischemic time with cardioplegia FIGURE 1. Predicted survival (from secondary study design) afterperfect Fontan operation. Depiction is as in Figure 1 (see text). Depiction is nomogram of specific solution ofmultivariate riskfactor equation (see 'Appendix 4"). For risk factor equation, values entered as multipliers of coefficients of variables for determining outcome were same as in 'Appendix 2" except that ejection fraction was set to 0.6, and mean pulmonary artery pressure was not set because variable does not appear in model. Additionally, solid circles represent arrhythmic or sudden deaths occurring in patients in this analysis, and open circles represent deaths in other modes. Deaths are positioned in time along horizontal axis, and actuarially along vertical axis. In fact, actuarial estimate for death at 6.1 months was derivedparametrically, and estimate for each succeeding individual death was then made in usual actuarial manner, beginning from death at 6.1 months. Interval (Years) After Operation Depiction is as in Figure 3 (see text). Widely dashed vertical line is positioned at time of longest interval between operation and follow-up except for one undepicted patient (first patient in series), far to right at 20 years after Fontan operation, who was in New York Heart Association functional class II at that time. Interval (Years) Between Operation and Followup
